3 For the ptupoNCsof $e United t;hk ^ikalfen is a omm*Mkm^-pm wMcfe; is 

M N»:>. ifSM Match !^» :f « & * eomitosaiso* of Ser. No. 

Q9m2M9 M&i o« |m!v * 2O01, which j» tissrs is & ^i&uads>h of St.. No. 602,341 ilfed Ik 
24 ma-ma mm US. t^m.^HMi-i^$-Mp- M t ml Fnoriiy is «|aim#<l W IIS Set. 
No mmw<®i ^mmmimmmmzt % m&msm Pernio. 

SO 

Baekgroaati of iije lay^&iksss 

Thss j«v«.i« : K>» KfeEs fo ffl ioiareiBem Pokier hsr a stoical inssymem, composkvg a 
sUnk &qmfpi4 wssfe .a head designed. s« receive m imUmtimK »»a an aoaelte? Socking cx>mpsoeni 
mourned so as. to sii<fe stoat the sh&ofe, aader Ota head, equipped whfe kaddsg maaasi wfelch 
13 eeopera^ wish Ihe head m : m $9 look the iasimmsad m m 8SkI p^Setl agahsst the head by a 
helieai sfcahsa. 

US: Fm<.^ 50^M^mmmm »4 which am »p«t^ Kot 

a for a* mm €*m pmmm *W 

28 ma medium » 'mmdm^. miimot the i«t«*fent « tie mmt 
Mmmvxs, •>%::. ^irp^l . imXm&mi: '^k&r mm M dif&md » fe^teiy and very carefully sir 
arto m mm<l my mkM intern. Mowmm <^mit% M m^pml immmmm 'h dWrnm, m 

ikz pmmm of bone #bds <$qs§ c^ig^taie4 blood, 
w Still fortfes tete #sfee4 to. p^i m [m^mm^. mmml cmml m \xWh 

miixmml i&xtM fsodtek -es^fttMliy the ^aiy i^^^flii mtitml ite&gn tnmm m&r&iim not 

.Surg«i$:y (CAOS) thai greater pr&cmou m ojw? k> en^lsk flp&l |xMsio$i s^ors to 

ttfe>^«t;>^^ posii^vo laforimtkju; GADS requires .att^n^m (msd d^l^nt). of gey 
30 #M Mid or k>caie 1R ixz im^ marker. 

What & noc<ka iH^tes fe^/^^u^^ holdbr t^£. fecifit^ ^liM&liou ^ CAOS 
jsv^esm bv Ike- re^ro^l^dbu r^m^tiios>m^ : wUh sacb iutackm^jil snd afi^f dea?:ii^. Furjl^t\. what 

^md which p^ci^siv ^mmls 8m prnmtm of iks h&M ki$^mcs^ m m m^M- |H>si^. 



^ummm y ef <tke Immim® 
5 A fcarg&ai M^mtoi MM? m&4§ up of a head assembly <md a &*ve /asscissMy: 

The head assembly im a sfc&dk with a first ^d sml secc^d coiping end The aesom! 

encbhas a cmptihg ■ devke hmmg at* Mk^fece fer receiving a : $urg^&! imlrum^t. The 
is held & feeiim^l assembly to the W & 'tt&&££iM$ iQckixigm^^m^mm, The leasable 

Iwkii^g ^fei^m is up of <i ring $SMaablf dispc^d ^bout tl^ £h$t&» .a spiBg biased 

K> ..agsMsii^M: ce&pSfeg device by 1:M ?mg> a&d a et>ft^ciion device retaidmg; the rmg m s itxed 
ixt^iion daring The ; drive spmele i^mi>iy m ^iixmpcmii w %h$ mm m>mm&§$ so as K* 
l?§$$£ni& £ot<me therethrough- The ^sksdle assembly has s& ek>*;gtHed i$dvs spi£Klk> &igh- 
pree&ios} b$&rfe*gsi 'ttd & .cyliodric^l.t^e. The ddve spmdie ts mleasably i® m em m 

iM $p\Mk& assembly ami Is supported for TOtadon within -die eykn#tea| dihe by the high- 
IS precision j^&tfo|g$'' ^t^ssed'/ ibe^te^^we^- 'feeM In pkee- a? kmt. m. .pmx by the shadk The 
beat i?^gs precise? v central the ;posi%fc : : ^fa ;&urgk&t iasfttux^ot apsed thereto. The &®m&Mk*$ 
device provides & qi?i.c^rel^a§fe- <t^Bectki^: mi Xh4 hsMMmmibtg $M :%M 4tivt- spmdle 

asseaMy, such tfed- uMe&&a*% of the eo^needoft device cables :qfmk i^mm^mMy M the 
eoaneetkm tkvke> . : sprmg> . ting- * m& dtiw 'Spiralis assembly tor cleaning and eomponem 
2-1). &^i|i^ti®&. 

The ofeJ^i : of . the invention is ts> - provide - o^tmumi w:dHW# : '''^r i$pi& eU&timg m& 
precis eoatroi pi" the ' posdk>n of the spimile dating <)^mikm, : m order dm* poskkm Misots. 
tifcusi&d oa ih& spifidk^ cm\ itmmml m^mm pmimyamMmrMmn lot eompiJtet es^i^ed ^irgery , 
To this &od s t!ie instrmnent holder ^eeordi?>g ;io the inveiUi&i* Ms & q\tkk, tp}mm. feti 
25 which holds the 1 nstmmetu, die head being leieMeahly cm^tecled 10 a ,pf ^$|>0 spfedle $>^ppaned 
.ro.Udioo.'by: heitrings aK>unU?d between the ^hait and &m otttet bearing tube. Ibe ^ptij^g beax^ ost 
a rl?rig ^ikling o:rr ' ?;he ^.tenk, ad<i die $hartk jisid t^e tkig h&ve maxdiudh aeiNat^d mest-w ol 
eontteeii<>^ by ;'<>tieio!i o.i the ring m such a way tMit- .i^cti^K^i^^.-- penxs'£t.§ reie&se ef the rk^g 
thereby ado wisig the socfeiag compose at, the spdng a^d the ri^g &!ide fteely on tke &hsnk, ll& 
30 <iknest ismsatatieou^ disassembly ot die eomponerd pa?t^ ef d^e it^trumexd hoide? aBow d u> fee 
lhofddg1%-:^Ki t|tdckly ek$t^ed. 

kt iurtK a.de? i&m&v&i. M the quick release he^l she p^eisio:^ spiMIe may be estsdiy 
disa^sejifpied for cleaning : simply by minos v Ittg the seh^emhly eemptbirsg tne splstdle aad 
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he&nisg, 

: $$\ m Mv&^tage is* the- mveMsd% i&s fas&iung smd rtee &f -Ste. Xtajg late pkce; 
u^ii:an?^f>^i>BSiVv : winch mpm* a rims' sasdogso This makes*: it possible !<* eosose compkie 
.5 kit of :msi:t;Mm^k^ is nm reMiersd mmsM^ :$mmm : of sr single cmspm^t t>essg ; pap^at|y« . 

Use ^mc-feikt ^n^o^i^^ws: an #nJxktmm5t of i^k&m&m by w^y o£ $&mng§&* 

FID. 1.4 .is an e%fcd&4 view of $M mrnummi MMot of ihe mve^&>B m fee 

FIG, IB expired v^w -&f. ihz hp&& of tfee J : mtr^jm^sk; holder b $ 
position. 

IriG . !C Is & eo:-:s:s-wedoJX^ view of the locking emg of fchfriaiyoHioji 
FK":o IP a detail few of iheM<?a A of MCk I B XM im&nikm, 
I;> FIG. IE is a rg$x ¥ axm view laices? throogh the gm$ of the #satik sS.e 

hweoUon, 

FIG . IF perspective view of (lis htM M ths hm^ -m^mblf- pi ilic iiwtntipn, 

M FIG: 2B- an &*senMed y t» *eoho&al view of the ferment holder t&fep* §jf> degree 

from tha t of FIG 2Ay in the locked |x^iiioo 

FIG v 3 is a perspeejd v & v kw ; of a su^feM in^tmm^l tor tm mili the im. mtkmh 

FIG; >s a side view of a cmtmix\th>& §h$it\mvM%: : :& tx&rmg i^c-d tei^. 

FJ<3: V .4$ partial:' se^sor^i -view oi the arbs shaft of FIG. 4&. 

FIG; 5 A is a mi? yii&v of the spmdie co ver mhe - pi %e |:a ventloi s , 

H€5, SB Is a .• .cross ^ectiona! side view of Ihe '^plmlfe iabe of the iovmiio^, 

FIG, S€ H & -:f*<s«t view of the spmdio iute <>f the iswesikM. 

HOv $l> i* a de tail v ^- w of a loan son <hvo5: of tfe<? i^vendon. 

^ . 0s&* i&xl- Be^^ slo^ of ti^ Kr^fe r s^d Em hodiMe^t(^| 

g>^mi>iy 42, a cyhoddcal :$hmk. XZ m &m md of which head 20 fixed which is «i| 
M^tksl to the head d^orfhsd m it S, Pai, M>> 5,M 8,290, the eooieBt M wMch b I^a^^d By 
refe^oeo ^eretOv The #Kiok 12 :h&§ a dd ve&l>le m& 14 imS. n cmpling ^ i& ^ cmpimg end 



l$ m maOe up of i < to ^« 20 having an imertsce 22 fiar reecodeg a sargscai i«» 

24. shown is FIG. 3. This satgteal inMmi»«i 34 k held in 4Sssm% to tM sha»fc by a 

disposed *h««l the slaA a sptbg 33 biased mi m tM mmm ^m MM .'*&**» *** *' 
$ c««%n 34 reumusrg shs ring i.a a $ttd position during hse. The spring 32 fs^Sfeftttty' 

The shardc 12 it vmmMsif mmni&d to m m<i M of as elongated drive sffedte 40 erf « 
drive spladk assembly 42. tk? drive spindle assewWy 42 has the drive spMfc # s Wgb- 
predsiors karLngs 44, 120, 122 and a eyiiodnoai tebe 46. Use drive sptadlfe 40 is ssppatfe^ for 

!Cs rotation wislsss eyHmirsoO oshe 46 by the SdghirmiOisiso bsMirigs 44, 120, 122 disposed 
ttes^eiwes'Si The bearings 222 are reiained by &e shank 12. The beatings 44, 13% 122 
precisely comrol the pa>riik>n <o€ a surgieal iiisirsariesi^ 24 relative to posksott serssors 124 nw>««ted 
<*& the tahe. ^^■-&n^:3^ : -<>i'\(6«K:^^-^{|x<^ 40 has a fey way 50 which mvf&mizs mtk a key or 
gin 52 xmr%£ ahank 12; in order iw irsrpar t e iorque mm the sh&rsk 12 when drivieg an instmmeM 

15 24 The stek 12 '® Jookea m the drive spmdle 40 via the bsiis : 106, whieh Ipek into divots 48 
apda aetyadors by the eoffirnon connection device 34 5 . thereby po?vkfeig a eorroiiOe qesefcr&leese 
mmmim with the shank 13. Teas, unlocking of the eeoseedoa device 34 enables .%«tek 
4mmmMf ol %> eonaestkm device, sprmg 32, ring 30, and drive sgsndk assembly 42 &r 
eteagirsg and e^mp^sjqH stef d&gdon. 

28 The ring 30 of the teieasabie ivekmgmchmkm 20 Is moveable M & fo^Mjsg Mmim te 

kick the mw&m M the interface 22. The lecking dsbsetfem is « the edeplksg ead 16 

The eoeseeiioB devkc* 34 includes at least one pin 34 mvmiM m 4 eoapdag sleeve 56. 

23 ahoet tke shank 12 so as Id operate a Mii~detem (kd. 

The ring 34 leeks over the shank 12. Ctpdoeady, the shank 12 ss&y have » ssfmllk 
diaasaser. or arnetier iocal diaraeter (for example, by longitudinal Oats cet OKte th.« eyiiedxieat 
sus-fe.ce of die shaft) slum the eeaplisg esKt eo thai wimt the rieg 30 is anioeked asd «Md b&ek 
aloag the skaak, eSeardrsg aecess to all -.s&mm ^ tlse ioekdsg rMckajdshs is feodkaJed. 

It): SeiferOeg agakj to MQst IB ami IF, ska ieieriaoe is i re»l2 Irs ike head 20 tit the 

maplUm «! U of the 0mk 12 Tfe. recess 22 is eylisdmal sxrt i$m<A « C®ufei0 axia 64 of 
m-^m A cfeamfered sarfaee od is di^sed wirkla the recess to aliga the laatramear 24 
mam- The to®# m 22 m a recesaiete^eeted by a iransverse siei 70 fa «hiek a »|l MM she 



si&i eng^e* -a cmr€%mH\mg mth$% tfie : ?iBt?umeat 34; The 22 includes & mm $>4 

sh$pz4 io : t&Mvx i&s eh*! of ih& 'imimmmt M about &&csmfsmm$ M< 

TMs «mi^ a tmtm mam 84ydn? 6^ad'ft>mibg : '^ «rp^-£$ *raup£;$3&. wsasas- 
r iH\& crown 88 has iour h&yo^et ostites 22 dmixscm^ily i^p^iie. *8.p$irs> A yss$xm 24 

5 analogs :t%tN' tmimt shown and described In U.S. P&SL No 5,658,290 Is fsx^i'M; iho;w eah&ea 
22, Ik xpmmt 24 &. locke<lhvthe catehe* 22 by #t ^otafer locking <xm^^m 30 stripped w:hh 
§ ptak: m): hmn^^m praiM .Tis®er» 92 which pass fe^# :ferlK^d.2() m Otder to ci&se thee 
0aym*et 22, to a mttimi m -te 4mtmmi m US. fat Nk 5,65 S,2m 

The \mm$ : mmpmmi .tm tm stmsk 12, M ismi one b&y&mi ,md\ : 94- m 

in hmv& M ihemd m % shank 12 ^n>oi-e fxom fee head 20. These causes 22 f ^e&rsMy at 
least two In ';^nmh^tmd^i^m\m}\y &p$$*m$ *& tMMiMv is ^xpimi^<l iefow. M«n 
■ra^ : «M ifcfe 12 is -a heho&i aping 22 whkh hi * irtmmimiml milmwd 

pmt WQ i>£r(M locking component :38 &sk! tears aghast ihb foekOrg --^E^ooent; arid wlxfeh slife 
fired v m- ihe sbrnk I % T he My of ^i^tutjj^ head ^(T feVc^pl^a by s rissg 34 

15 which eJso *lidea on the ^hMk 12 and ^us^d&topill-y with s .mdM -stud 54 thai capm^4 
hi * keyway 102, thav perj^xh hm thex.Bg r^ove axiaUy ife $h&fe 12, *ad evemmhy mio 

the bayonet 04 

The kt&bug /:devfce :.;.34> M disced in me coupling cjmI 16 id tim dimk 12. tocfcmg 
device 50 ^dyaies .at teio^, Wl^M. oXl P^lfesMbly ; ihe MMog device 30 -o«fe or 

;3) irmt mmmm&mMl v spaced : ^an bail - detai* oih 

The pkn $4 of the :!Connt^ii>n. fek^ 34 cdo|^r^i tah a gdde slot 70 am! l^y^cl 
i^n4ing 94 t^-lock the d<?vicc o?x ihc. shall 12. 

the 60 is ^c^ived into a 110 m /l^tru^jk' holsfe^. thc JocMog 

cam^>n^n 34 ^hdmg over the ball de^ju 00 to 'feias a hall 106 into iJ^m'm in th^ 
2^ spisKlie 46 |o - Ibck the sh#in^: 12 cmx6 the drive sjsMfe m a m«r ii> lock ^^mhly 42 
M-isdiftg . Ihte. bsadngs 44 h> pkee; 

St&rhog fem the iii^a^c^Mcd p^hia^ shmm m Ftm. tA^B, m&m order to ^s^mhle 
ftlfe ■'i^rum«K3E inkier 10, ^i<>c%j% 30 m Wm^ti tte 4sead 20. engaging h:^ 

loeki% fihg^ 92 through the hcixd, Fheo, with the rmg 54, the *prmg 52 b pushed again^i the 
5i> bek hig comp^Be^t 30 a«d this ^ing is e^mpre^e<h m tM mm mmmnmg the ?kg 34 mMiy 
eoxmtecl^kw^^ i^pps hi d^ hayonet o&ii 94 in whieh the ring 34 lock* Oy 

holding the rm% 34 wtheh k pushed re^w&rd hy $?xm$ 32. T& helde? 10 ca^ then 

be -m$S d^^erjbed hx IhS, f kh No. S.hyH^OO, The ^ ucu^osiio^ widened pa$t 100 provider a 
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grip fa fee m m h and mm m m r m ^i««g m iod^:«<^«. m mm** ■*> the 

mimn i# the spring 32 iii-oixSei io seleass the inssrursent 24 fed on the iusteurnent 'holder til 

blote mith* ting 34 has two opting eimsnels or recesses iM «$ifch elearaoee 
im m^mm-m 4mm$m$mW mmmwmM* of she te4«te^M! m ™ fee 

S: bafts IP do not retraoi ait -fee way into c^s^feg » recess 1 10 in ilte : .sfts&* 12: as &y 
axe ohxaoss by a s P heacat end portion 112 at fee bottoxn oi She recess l-ffi' They may also be 
n?p3#$ed a^fesd mmmmm^ by $mmg :fee : «dge or fee recess 110 alter the hall 106 is placed 
thereby. Whm fee ring : 34 is ten«4 hP*svsf. fee opposing recesses IW'm-m longer 3%xed 
wittr fee bads 1 06, .O^y;.«aal^;^^o«laer SI*** fee biased against the balls IM by fee 

4.0 force of fee spring :52, tlsus pressing the bails f arfeet mm feen seeches HQ meh that the fekfe of 
the Mils |>ro»ede Mo divots or ssats4S (show« inrFKK 4A.) fe fee end oi the spiadie 40 wkhfe is 
elided wmt fee balls by a posiuonfeg Mfe fee dpp^feg ^is^t»c&i4ijy oriented 
key ways; Sfllata which pins.. $2. engage on assembly. 

Conversely, in order to dlsasseo.sbte the insaumest boktct 10, it sanlcea to first pesh fee 

15 ring 34 Sorxm counter to she aefem of the spring S.2, Thfe removes; the wedging bim oxi the 
tells KM too seats 48 m the end of fee spindle 40, fee bias otherwise remowtg play M fee 
sssersfely. Use surgeon tbeb imm the nog axiafly doekwsie m abgn fee hails iM with, fee 
opposed ekarasee ^ees§es 104 s k> enable fee tells tM IP tefeer retreat ftom fes recess 1X0, so 
m so enable fee user to disconnect the spindle assembly 42 fern fee head assembly 6B by 

20 drawing it ont as fee ring M is held against fee bias of the spring 32, &^mnil% fee fesfesg of 
lite ring 34 in tine clockwise direction removes: the siad 54 from the oayoaogearob M, §m 
cnmimg the .smyem to remove m ting 3d fern the shmk if, asd then the spm% 32, foiktwM 
by the locking component 30. as well 

As is siaawn iu FKI. fee compoesnts 34, 32 aod 3() eae he eofxtpietely reosovedfeom 

25: fee shank 12. Note fear the rfeg 34 cooM ate be removably fastened to fee sbarfe 12 by 
screwiag,. rtet Is to say having a serew thread loot skowil) is the rfeg 34 wiribls threads onto to 
eonespoadfeg tbreads (aot sifowts:) onah© sbaak. 12., Mote a« well that the head 20 atsd Oxe tlaiteos 
112 are ofey one es&tnpie of s«sny alternative iae^js of coaoeothag ao restrtssoeat 24. 

Use spiadie esse mh!y 42 is also easy so disassextfele is feat, as shows hr FlGs. 4A. aod 

30 Mi bearings 120 are; affixed to the eatssde surf ace M the spladie W smi UMtigs 122 (shown la 
FIG. m% ate affiled ao tbe : inside .surface of fe« cover tube 46, thus pbrfnifeng the tefe; to he slid 
Oil the spiadle assensbly 42 after removal of the head assembly mPlM^mm \»bc 46 has 
position seasor lecatot divots 124 to enable aeeerate and repeataMe p>si0onieg of the fmifa» 



M as alienists tmbadlmc^t v ii 62 is attached to the e£«g&te*3 spliKlle 

The obfea srf mcv femtfen -is- to proyufe optimum Jx^dkkms . 
imste® scmxeA M the tx^&ii of the .«pl«db dbnog opmkk>k s m order; Hm$ severs- 125 

m0m&&. the spkxlk cover 46 can b:ak&Mt fc« potion is^toma^S* for compter as^^cl 

to ihfe -cad, the i^mtmem bolder 10 ^ccouimg m i&& iim^loa Ms it quick selease tead 
m wtem mm m hMmmm.':M y the head refe#al>l>- «^cfttfrto the ywmum\ 

^pmdic mmnM^ 42. mppvti^-h* m&kw b^ beatings 4% i2il nammms mwmi risfc-sbtf* 12 
md mr -mm hm*m$ i* 4i llk^^kksosi si^^imsr^ou^ dis^seml>iy at tfa^-iOt^d^oaeiif 
10 tekkk SOt&low. it: to be k*omagkiy fee! q&teMy ekwesl 

Ik ito.^tfee p?e<:isfe apkidie 42 tmy- be easily dkMseml^ed .fer ^t«ia| ^!^ by 
awmg ik s&lbm&iaMf M c.QmpT^.h>g the. %*mdk> 40 :spd at^hed b^iftg^ 44 itam- the 
sehassemh! v 45 eo?&j>* issssg the bearbtg t&be 4o ?md lm^na.0y nitni^iM ^e^ri^gs 

The &siems*g: m<\ of the ring 34 and lhi& ike assenkk yvd b^sembly of the 

1$ eonpbog fed 6$ smd spindle -:i&^sxMf 42 i&kea fsl&es m^^t^it.^*^ •WM^hVjf^^nt^ st lime 
Mv&spL This : &&p& mmw tint mmplste kit oi UUmttmis 24 is not 'ms$&fe4 >«u^ab^ became 
<af« .^mgte-eo?^^>i>e^: ife blocked or iiK^pex&bve. 

$&: m advantage d£ i;hc invention ike %&%*&>g ^il release of ting tsk&* pi$m. 
immtimm^ti?, ■ which, repr&sem^ if ikne Swings; ..-This k poMhk to emuse that -$ complex 

■20: kit of ih&tr^£&t$ & &&'?&*<&f^ unoMl>k-. ;of a &m$<ei^ 

in. m i>hjeei oi the 'tefe an iostrnmeot hokka 10 is i^dfei which feeUisak^ 
^stoiioi? 0E C^OS sys^^ >r tbv j§pm4«c|bk ^>§%l^l% : ^ith esek ^tme%me?5t Micr 

In & im'ilm ?>bv,x.1 <n the hive^:U>n s msimm^t '.holder 10 is p-ovided ikat is slmpk- to 
di.^^emb.!& i : er cie^niiig' Mtho'b? sp^cml t^K ami which prec'berv coritrols- the po^Jtkm of the 
h>^d b^r.um^i order u.> e^<ibk po^kie^ ^ejisofs to t?a?^mit posit j.cjh ptonx^ik^ 
esK>ugh to liable :remote> eomouicr se^i^ted otthopc^Mc satgia^l prooc<kires. 

Ah:hc«tui>h 0.h.iSi.?-i>:: emtxxkm&m>< of the mventioh !r^e been skown and de'^tilxci a 
wMe nuige of modiitcsko&, change a?td \utetkuiiox: b coatempiaiod in the ibregoing d^elosum 
30 and k? ^ojxic i^^Uioee^ sojcoe ieaturea oi t:he pres-em inve^ko^ rtiay be cmpioye^ ^esvkcajt a 
eorre^|>o?i4ing. of the olhet featmeiK Aceor<lk?gly it n> appropriate that the appealed ebkma be 
coa^trued kroadiy and a x^anner c<.m<>?.§isem wk!b the .!sc^>pe oi: the inveoiiiojr. 
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